Background Background: Sports participation is considered a meaningful occupation for people of all ages. Multiple disciplines use Kinesio Tape® during treatment (Kinesio Taping® Association International, 2013e) for sports-related injuries. While the use of Kinesio Tape® is becoming increasingly popular in sports, there is a lack of evidence supporting its effectiveness. The purpose of this study was to address the following question: Is there a perceived sports performance benefit of using Kinesio Tape® compared to nonkinesiology tape or no tape in healthy collegiate athletes?
According to the National Electronic Injury Surveillance System, more than 1.9 million individuals in the United States had a sports-related injury that was treated in an emergency department in 2012 (Misra, 2014, p.1) . The injuries that occur most often during participation in sports include sprains and strains, knee injuries, swollen muscles, Achilles tendon injuries, shin splints, rotator cuff injuries, fractures, and dislocations (National Institutes of Health, 2014). These injuries are often a result of accidents, failure to wear appropriate gear, not warming-up or stretching, and lack of stamina (National Institutes of Health, 2014) .
Injuries may also be caused by improper body mechanics (Lieber, Rudy, & Boston, 2000) , overuse, and failure to treat pre-existing injuries (Agel & Schisel, 2013) . Sports-related injuries can decrease participation in areas of occupation, such as activities of daily living (ADLs), instrumental activities of daily living (IADLs), leisure, and social participation (Donaldson & Ronan, 2006) .
According to the Occupational Therapy
Practice Framework: Domain and Process, sports are considered extracurricular activities in the occupation of education (American Occupational Therapy Association [AOTA], 2014a). However, sports can also be included in multiple areas of occupation, such as play, leisure, and social participation for people of all ages and from different populations. Multiple research studies have supported the benefits of sports participation in daily living (Crone & Guy, 2008; Ketteridge & Boshoff, 2008; Stephens, Neil, & Smith, 2012) and the positive impact sports participation can have on social well-being (Donaldson & Ronan, 2006) .
The Kinesio Taping® Method is a therapeutic taping technique used to treat a variety of orthopedic, neuromuscular, neurological, and other medical conditions (Kinesio Taping Association International [KTAI], 2013a). Kinesio Tape® (KT) was designed to have the elasticity of a healthy muscle and the texture and elasticity similar to that of living human skin in order to treat the loss of muscle elasticity from injury or overuse (KTAI, 2013d) . KT is a 100% cotton, latex-free, elastic, and heat-activated adhesive tape with over 1,200 application techniques (KTAI, 2013c) . This method is designed to "facilitate the body's natural healing process while providing support and stability to muscles and joints without restricting the body's range of motion" (KTAI, 2013f, para. 1). KT has numerous application designs that "re-educate the neuromuscular system, reduce pain and inflammation, optimize performance, prevent injury and promote good circulation and healing, and assist in returning the body to homeostasis" (KTAI, 2013f, para. 2). KT may enhance performance, as well as decrease pain and inflammation (KTAI, 2013f) . KT has become an increasingly popular treatment method among athletes to increase function and participation (KTAI, 2013b) .
A meta-analysis by Williams, Whatman, Hume, and Sheerin (2012) reviewed and evaluated the effectiveness of KT. The authors located 96 articles through various databases. Of the 96 articles, the authors used 10 for the meta-analysis based on specific exclusion and inclusion criteria.
The focus of the meta-analysis was to review and evaluate the effectiveness of KT in the treatment and prevention of sports injuries. The articles reviewed studied the effects of KT on pain, ROM, strength, proprioception, and muscle activity. All of the reported statistically significant results from the studies were further assessed using magnitudebased inferences. It was found that no studies showed any significant clinical effects of wearing KT (Williams, Whatman, Hume, & Sheerin, 2012) . Drouin, McAlpine, Primak, and Kissel (2013) completed a literature synthesis to assess the effects of KT on the athletic performance of healthy, active individuals. Ten studies were chosen. Each author individually evaluated the results of the 10 studies and compared the results.
The studies included in the review were considered to be of high methodological quality (Drouin, McAlpine, Primak, & Kissel, 2013) . All of the studies analyzed the effects of KT on measureable athletic performance of healthy individuals, which included maximum voluntary contraction, grip strength, peak muscle torque, muscle bioelectrical activity, range of motion, vertical ground reaction force, and Orthodromic conduction. Also, the placement of the KT on the participants in the 10 studies varied between the forearm muscles; masseter muscles; quadriceps and hamstring muscles; lumbar erector muscles; and the gastrocnemius, soleus, and tibialias anterior (Drouin et al., 2013) . Following the literature synthesis, the authors concluded that the evidence from the 10 studies was not strong enough to determine the effectiveness of KT on improving athletic-based performance outcomes in healthy individuals (Drouin et al., 2013) . The authors recommended that future research should assess the potential placebo effect of KT, as well as focus on higher quality randomized control trials with large sample sizes (Drouin et al., 2013) .
Despite the lack of substantial and supportive evidence of the effectiveness of KT, over 150,000 practitioners worldwide use the Kinesio Taping® Method (KTAI, 2013c) with the option to become certified in the taping application technique (KTAI, 2013c) . Since the 2008 Beijing Olympics, KT has become a popular treatment and prevention method for sports-related conditions throughout various health care professions (Williams et al., 2012) . Thus, the purpose of this study was to determine if there was a perceived sports performance benefit with the use of KT compared to non-kinesiology tape or no tape in healthy collegiate athletes. The following research question was proposed: Is there a perceived sports performance benefit of using KT compared to using non-kinesiology tape or no tape in healthy collegiate athletes? The null hypothesis was: There is no perceived sports performance difference between the use of KT, non-kinesiology tape, and no tape. The alternative hypothesis was: There is a perceived sports performance difference between the use of KT, non-kinesiology tape, and no tape.
Method
The design of this research study was a quantitative pilot study that used a convenience sampling method. A crossover design was used so that all of the participants were a part of all three trials. A single-blind approach was used, in which the participants were unaware of which tape (Kinesio Tape® or non-kinesiology tape [Elastikon®]) they received on which day. The authors experimented with non-kinesiology types of tape that had similar texture, color, pliability and adherence to KT. Elastikon® was chosen as the non-kinesiology tape for the study. KT, a nonkinesiology tape, and no tape were the three independent variables. The dependent variable was perceived sports performance, which was measured by ratings on a self-made questionnaire.
The inclusion criteria was (a) 18 years of age or older, (b) on the roster of the men's or women's lacrosse team at the small division III university where the study took place, (c) able to attend three extended practices, (d) had not experienced a skin sensitivity or allergic reaction to adhesive tape, and (e) had not seen a doctor for an upper-extremity injury in the last 6 months. For the purpose of this research study, upper-extremity injuries included an injury to the arm, neck, scapula, or shoulder, since this was the region being taped.
The collegiate athletes who met the inclusion criteria and consented to participate provided the researchers with a four-digit, selfselected, confidential identification number. The participants were randomly assigned to one of three groups by their identification number via an online randomizer. The groups were Group A, Group B, and Group C. The participants were sent an individual email, through the university's email directory, to notify them that they were eligible to participate in this research study. Emails were also sent to the participants to remind them of when the student researchers would be attending their practices to collect data.
Based on a thorough literature review, no standardized assessment tool was found that was relevant to this study. Therefore, the researchers developed an 8-item, study-specific questionnaire regarding the use of taping on the perceived sports performance of lacrosse players. This questionnaire used a 7-point Likert scale. A score of 1 represented that the participant felt he or she performed significantly worse than usual, a score of 4 represented that the participant felt he or she performed the same as usual, and a score of 7 represented that the participant felt he or she performed significantly better than usual.
Therefore, a higher mean score indicated better perceived performance.
Approval from the division III university was obtained along with informed consent from the participants. The participants were asked to meet the researchers 15 to 30 min prior to the start time of three team practices. Prior to the practices, the student researchers prepared the questionnaires by writing the date, group, and identification number on each of the questionnaires in order to ensure accuracy of tracking the data. The participants received either KT, non-kinesiology tape, or no tape based on their assigned group. Group A received KT during the first practice, a non-kinesiology tape during the second practice, and no tape during the third practice. Group B received a non-kinesiology tape during the first practice, no tape during the second practice, and KT during the third practice.
Group C received no tape during the first practice, KT during the second practice, and a nonkinesiology tape during the third practice. The participants were taped while they faced away from the supplies, which were covered by a towel to blind the participants from which tape they were receiving. To standardize the taping method, the Figure 1 displays the taping application demonstrated on one of the researchers.
The participants who wore KT or nonkinesiology tape completed practice immediately after the tape was applied. Likewise, the participants who did not receive tape that day also completed practice. At the completion of team practice, the participants provided the student researchers with their four-digit, self-selected, confidential identification number, and the researchers then handed the participants their corresponding questionnaire. The participants were then asked to complete the questionnaire, which was immediately placed in a lockbox. Those who received tape had the tape removed by the researchers with an adhesive remover, if needed.
The participants had the option to have the tape removed at any time during their practice. The data collection concluded after the third session.
Results
A meeting with the men's lacrosse team was held and 24 members of the team attended.
Twenty-two male lacrosse players signed the informed consent form during the meeting, and 17 met the inclusion criteria. Three men were met the inclusion criteria. One female was excluded because of scheduling conflicts. Because of the time required to tape several athletes just before practice, nine of the 12 women who met the inclusion criteria were randomly selected using an online randomizer. Throughout the course of this study, two female participants each missed one session due to illness that was unrelated to the study. The results from the two sessions they did attend were still included in the analysis of data.
Seven female participants attended all three sessions and completed the questionnaire three times. Figure   2 The means for questions one through eight for the KT trial ranged from 4.00 to 4.47, and for the non-kinesiology tape trial from 4.27 to 5.00.
The means for questions one through seven for the no tape trial ranged from 3.87 to 4.13. The average mean score for questions one through six for the non-kinesiology tape trial (M = 4.69, SD = 0.85) was higher than both the KT trial (M = 4.22, SD = 0.73) and the no tape trial (M = 3.99, SD = 0.36).
The mean for question seven, which addressed dominant arm pain, was higher for the non- Table 2 ). When the one-way ANOVA reported a statistically significant difference, a Bonferroni post-hoc test was used.
There were no statistically significant differences found for question one, which addressed performance, question two, which addressed fatigue, and question seven, which addressed pain, between any of the trials.
However, there were statistically significant differences for question three, which addressed soreness (p = .021), question four, which addressed arm stability (p = .003), question five, which addressed accuracy of passes (p = .004), and question six, which addressed accuracy of shots (p = .004). The Bonferroni post-hoc test revealed statistically significant differences for questions three (p = .021) and four (p = .003) between the non-kinesiology tape and no tape trials, in favor of the non-kinesiology tape trial and revealed no statistically significant differences between the KT and non-kinesiology tape or the KT and no tape.
The Bonferroni post-hoc test revealed statistically significant differences for question five, which addressed passing (p = .004), and question six, which addressed shooting (p = .004), between the KT and non-kinesiology tape trials, in favor of the non-kinesiology tape trial. Statistically significant differences for questions five (p = .004) and six (p = .004) were also noted between the non-kinesiology tape and no tape trials, in favor of the nonkinesiology tape trial; however, no statistically significant differences between the KT and no tape trials were found. A t-test was conducted for question eight to examine the difference between the KT and non-kinesiology tape trials regarding overall performance, which revealed no statistically significant difference (t(34) = 0.94, p = .783). 
Discussion
The findings for the combined men's and women's lacrosse teams revealed that, overall, there were no statistically significant differences between the KT and no tape trials. However, for two out of seven questions, statistically significant differences were found between the KT and non-kinesiology tape trials, in favor of the non-kinesiology tape trial.
The participants who wore non-kinesiology tape perceived their performance to be significantly better in regard to accuracy of passes and accuracy of shots when compared to those who wore KT.
Statistically significant differences were found between the non-kinesiology tape and no tape trials for four out of seven questions, in favor of the nonkinesiology tape trial. The results indicated that the participants who wore non-kinesiology tape perceived their performance to be significantly better in regard to soreness, arm stability, accuracy of passes, and accuracy of shots, as compared to those who wore no tape. As per question eight, the participants who wore the non-kinesiology tape perceived their overall performance at practice to be better than those who wore KT.
Despite there being no significant differences between the participants who wore KT and the participants who wore no tape, the participants who wore either tape reported on average improvements in performance, fatigue, soreness, arm stability, accuracy of passes, accuracy of shots, and pain. This mean difference between taping and no taping may have been due to a placebo effect. A study by Hunt and Short (2006) found that perceptions of wearing adhesive ankle tape "ranged from feelings of increased confidence, increased strength, decreased anxiety for injury or re-injury, mental preparation prior to performance, part of preperformance routines, and even part of superstitious behaviors" (p. 297).
Another possible explanation as to why the participants who wore either tape reported better perceived sports performance than those who wore no tape may be the gate control theory. Pressure and touch have the ability to override the sensation of pain through activation of sensory nerve fibers, which may close the gate and prevent pain messages from reaching the brain and spinal cord (Deardorff, 2003) . In this research study, KT and non-kinesiology tape both provided tactile input to the participant's shoulder. It is speculated that this theory could explain why the participants who wore KT (M = 4.17, SD = 0.41) and non-kinesiology tape (M = 4.27, SD = 0.65) reported that their pain was better than usual when compared to the participants who wore no tape (M = 4.00, SD = 0.00).
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